There is growing evidence to support a role of urinary bacteria in the development of calcium stone disease; however, the mechanisms by which urinary bacteria may influence calcium stone formation remain to be elucidated. Both osteopontin (OPN) and zinc (Zn) have been shown to play a role in calcium oxalate (CaOx) urolithiasis and have also been demonstrated to be involved in bacterial pathogenesis. We aimed to examine the effect of non-urease producing bacteria isolated from a urinary tract infection, as well as both OPN and Zn, on the adherence of calcium oxalate crystals to renal epithelial cells.
INTRODUCTION AND OBJECTIVES:
There is growing evidence to support a role of urinary bacteria in the development of calcium stone disease; however, the mechanisms by which urinary bacteria may influence calcium stone formation remain to be elucidated. Both osteopontin (OPN) and zinc (Zn) have been shown to play a role in calcium oxalate (CaOx) urolithiasis and have also been demonstrated to be involved in bacterial pathogenesis. We aimed to examine the effect of non-urease producing bacteria isolated from a urinary tract infection, as well as both OPN and Zn, on the adherence of calcium oxalate crystals to renal epithelial cells.
METHODS: HEK293 and MDCK renal epithelial cells were grown to 90% confluence on culture plates. Cells were exposed to a non-urease producing strain of Escherichia coli (UTI89) for 20 minutes at 37C (10 3 CFU). The cells were then incubated with CaOx crystal suspension (0.5mg/mL) in artificial urine with or without the addition of OPN (0.1 mg/ml) or zinc chloride (500 mg/L), for 20 minutes at 37C. Unattached crystals were washed free with culture media. The adherence of calcium oxalate crystals was determined with birefringence microscopy and quantified by pixel intensity with MatLab.
RESULTS: Microscopy following treatment exposure revealed live cells in all treatment groups, and bacterial rods visible in groups treated with UTI89. In the MDCK cells, exposure to UTI89 significantly increased crystal adherence (p<0.001, FIgure 1). Exposure to OPN and Zn were noted to have opposite effects in UTI89 treated cells, resulting in attenuated and enhanced crystal adherence respectively (p<0.001, Figure 1 ). Similar trends were observed in the HEK293 cells; however, these results did not reach statistical significance.
CONCLUSIONS: These findings suggest that non-urease producing E. coli impacts CaOx crystal adherence, and both Zn and OPN may have a novel role in this process. While Zn and OPN have previously been shown to be involved in both CaOx urolithiasis and bacterial pathogenesis; further investigation is required in order to delineate the potential mechanisms by which urinary pathogens alter crystal adherence, and the precise role that both Zn and OPN may play in this process. -90%) is the most common type of nephrolithiasis, while the etiology is still unclear. Emerging evidence has linked the gut microbiome to nephrolithiasis. Some studies found that Oxalobacter formigenes, a member of the human gut microbiome, can degrade oxalate and obtain energy from it, which may decrease the level of oxalate in serum and urine. However, several prospective researches indicated that patients with calcium oxalate stones showed no significant change in urinary oxalate after oral administration of O. formigenes. Thus, the objectives of the study were to continually explore the gut microbiome and their metabolite which may play a major role in the formation of calcium oxalate stones.
Source of
METHODS: We performed microbiome analysis using 16S ribosomal RNA (rRNA) amplicon sequencing on fecal samples from 160 Chinese individuals, including 23 with recurrent renal calcium oxalate stones (RS), 53 with single stones (SS) and 84 non-stones (NS) people.
The a and b diversity analyses were performed with Mothur and QIIME, respectively. LefSe analysis was also employed to filter out significant gut bacteria between patients with nephrolithiasis and healthy people. Random forests analysis was used to find which Operational Taxonomic Units (OTUs) are of vital roles in predicting stone/nonstone status. Furthermore, we fed stone-forming Sprague -Dawley rats with or without acetic acid and examined the change of amount of crystal in kidney.
RESULTS: We identified that RS (Chao1 index 3057.7AE915.67 vs 2371.1AE1233.6, p[0.015) and SS patients (Chao1 index 2899AE1081.5 vs 2371.1AE1233.6, p[0.012) both exhibited higher fecal microbial diversity than controls. We also found significant associations between total community composition and disease status by assessing b diversity. At phylum level, Firmicutes-Bacteroidetes ratio in RS group (3.595) was the highest, followed by OS (2.789) and NS group (2.646). At genus level, the abundance of Blautia, Lachnospiraceae, [Eubacterium] hallii and Faecalibacterium, all producing short chain fatty acids (SCFAs) (like acetic acid, propionic acid and butyric acid), were significantly lower in stone patients' gut microbiome, while Megamonasc, Lachnoclostridium, Acinetobacter, Halomonas, Empedobacter, Cellulosilyticum, Brevinema, Anaerosalibacter, Nocardia, Syntrophobacter were higher. By random forests analysis, we found 43 bacteria of great importance and then formed a predicting model based on them (area under curve [ 0.76). In addition, the percentage of stone-forming rats who had kidney crystal decreased from 60% to 20% after oral administration of acetic acid.
CONCLUSIONS: Our findings revealed association between gut microbiome alterations and renal calcium oxalate stones. SCFAs may prevent stone formation while the underlying mechanism is still unknown. It may be possible to prevent kidney stones by regulating gut microbiome composition and SCFAs production. We are likely to predict the formation of calcium oxalate stones by analyzing the composition of gut microbiome; however, further large-scale, multi-center researches are required to optimize the predicting model. 
MP03-12 WIELDING A STONE ANALYSIS TO ITS FULL POTENTIAL: CAN PATIENTS WITH CAOX STONE DISEASE BE TREATED BASED ON COM VS COD?
Ethan Brinkman*, Indianapolis, IN; Tim Large, James Williams, Amy Krambeck, Indianapolis, IN INTRODUCTION AND OBJECTIVES: Calcium oxalate (CaOx) is the most common stone type in the United States. Current AUA guidelines suggest that a 24-hour urine collections should be obtained in high-risk, interested first-time and recurrent stone formers. While these tests can add information to the patient's clinical picture and help guide a stone prevention plan, there may be situations in which a stone analysis alone can drive preventative management. Prior work has suggested that urine chemistries can influence the morphology of CaOx stone toward varying concentrations of the monohydrate (COM) or dihydrate (COD) crystal structure.
METHODS: We retrospectively reviewed stone analyses from Beck Analysis laboratories database from Jan 1 2002-Jul 1 2018. We identified 1001 patients with pure COM ( pCOM[791) and pure COD (pCOD[210) who received care from our institution. 123 pCOM and 70 pCOD patients had 24-hour urinalyses completed by Litholink laboratories that could be paired with their stone analysis. Patients younger than 18 or with mixed or non-CaOx stone analyses were excluded.
RESULTS: Patient characteristics and 24-hour urine characteristics are included in Table 1 . Primary hyperparathyroidism [2 COM; 3 COD], malabsorption syndromes[24 COM; 2 COD] including: surgical bowel resection/diversion, bariatric surgery or Crohn's disease, medullary sponge kidney [4 COM; 0 COD], and anatomical anomalies[9 COM; 2 COD] such as horseshoe, solitary, bifid collecting system, ectopic kidney was noted in the cohort. Comparison of pCOM and pCOD patients (Figure 1) showed correlation with hyperoxaluria (51.2% vs 31.4% p < 0.01) and hypercalciuria (23.6% vs 72.9% p < 0.0001) respectively. CONCLUSIONS: Our results align with prior studies suggesting that a stone analysis represents an aggregate of crystal deposition over a prolonged period and may be representative of underlying urinary derangements. In patients with predominant or pure COD, in whom a 24-hr urinalysis is not available, treatment of underlying hypercalciuria will likely aid in the prevention of further stone events.
Source of Funding: None

MP03-13 RANDALL'S (INTERSTITIAL) PLAQUE SHOWS DISTINCTIVE AUTOFLUORESCENCE IN HUMAN KIDNEY STONES COLLECTED DURING ENDOSCOPIC PROCEDURES
Seth Winfree*, Tarek El-Achkar, Indianapolis, IN; Andre Sommer, Oxford, OH; James Lingeman, James Williams, Indianapolis, IN INTRODUCTION AND OBJECTIVES: The early growth of kidney stones is still little understood, but it appears that a significant proportion of calcium oxalate (CaOx) stones begin as overgrowths onto interstitial (Randall's) plaque (RP). RP occurs initially as a deposition of the calcium phosphate mineral, apatite, in the connective tissue surrounding tubules and vessels in renal papilla. By some process the apatite of RP becomes exposed to calyceal urine and growth of a CaOx stone begins. The aim of this study was to learn more about the mineral and protein changes at the interface between RP and the stone.
METHODS: Small stones found attached to the renal papilla were removed during percutaneous or ureteroscopic procedures. Stones were scanned using micro CT (at voxel sizes of 3 mm or less), mounted onto polystyrene, and ground down using fine emery paper to expose the stone interior. Repeated micro CT was used to verify location of exposed plane within each stone. Exposed interior of stones was then imaged using fluorescence (with excitation at 405, 488, 552, and 643 nm) and infrared spectroscopic (FT-IR) microscopic methods.
RESULTS: In 9 stones from 6 patients the region of stone overgrowth onto RP was exposed. In all cases FT-IR showed micro CTconfirmed RP to contain only apatite, and overgrowth mineral to be CaOx (sometimes with veins of apatite). Stones were highly autofluorescent with widely varying patterns in the CaOx overgrowth regions, but autofluorescence in RP was consistently and almost exclusively in the blue range only. The blue autofluorescence of RP was confirmed in sections from papillary biopsy.
CONCLUSIONS: This method of stone preparation allows the study of mineral and protein changes at the interface between RP and urinary mineral in nascent CaOx stones. The unique autofluorescence character of RP should allow for easier identification of this important tissue calcification.
